Applying personalized genomics to ash trees
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Generation time
Time to harvest
Space to grow
Inbred lines
Genome size

< 1 year

< 1 year
01Xx0.1x1m
Available

17 Gbp

> 10 years
> 30 years
5x5x30m
Unavailable
0.9 Gbp



GB trees: woodland areas and genome sizes K@W

Species Hectares Genome size (~)

Scots pine 227.000 . 22 Gbp

Lodgepole pine ‘ 135,000 19 Gbp
27

Japanese/hybrid larc 111,000
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White ash (USA) Kew

Fraxinus americana Scope: Global
Language: English
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Nature 541: 212-216 (2017)

LETTER OPEN

doi:10.1038/nature20786

Genome sequence and genetic diversity of European
ash trees
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Ash Tree Genomes WO Queen Mary

University of London

OUTREACH PUBLICATIONS CONTACT FUNDING

WELCOME TO ASH TREE GENOMES

This website hosts ash genome data to assist scientists in the search for genes that may
confer resistance to ash dieback (Hymenoscyphus fraxinea) and the emerald ash borer
(Agrilus planipennis).

sequenced the genome of the European ash tree (Fraxinus excelsior), funded by an
urgency grant awarded by the Natural Environment Research Council in 2013. The ash sy
genome and associated data have now been published in Nature. The paper is available |

at Paradise Wood in Oxfordshire, owned by the Earth Trust, and managed by Jo
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Genomic basis of European ash tree resistance to
ash dieback fungus

Jonathan J. Stocks*?, Carey L. Metheringham®'2, William J. Plumb'?3, Steve J. Lee?, Laura J. Kelly©'2,
Richard A. Nichols' and Richard J. A.Buggs®**
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Forest Research

(large numbers,

Forest Research SaGRPP ),

seed zones (continuous
lines are “exclusion zones’),

mass screening
trials
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Autumn 2016 results for North Burlingham, Norfolk K@W
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Healthy Unhealthy

WGS of 150 individuals
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GWAS on pool-seq data K@W

203 SNPs with -log4o(p)>13
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Protein CPR-5-like

CPR5 modulates salicylic acid and
the unfolded protein response to
manage tradeoffs between plant

growth and stress responses
(including pathogen attack).
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WGS of 150 individuals
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Performance of genomic prediction models for health under ash dieback pressure.



Genomic prediction

Kknynl Botanic Gardens

Accuracy of
assignment of top
20% of trees by
Genomic
Estimated
Breeding Value
(GEBV) to‘correct
health status
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(1) Frequencies of alleles at some loci will consistently co-
vary with level of ash dieback damage, so we can predict
the ash dieback damage of individual trees

(2) Many of these loci will be those that were found in our
previous study

(3) Smaller, younger trees will contain a biased subset of the
variation present in the adult trees, due to more rapid
selection among them by Hymenoscyphus fraxineus.
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Histogram of measured and estimated diameter (n = 812)
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600 trees sequenced at approx. 10X

@
|||uma® o,
Mumina by Novogene

4.5M to 213.8M per sample
iviean of 71.5M reads per sample
21,336,502 SNPs found




PCA summary of SNP variation
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GEBV of 153 Adult Trees » GEBV of 549 Juvenile Trees
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